Background : We previously documented that cognitive behavioral therapy for smoking-related weight concerns (CONCERNS) improves cessation rates. However, the efficacy of combining CONCERNS with cessation medication is unknown. We sought to determine if the combination of CONCERNS and bupropion therapy would enhance abstinence for weight-concerned women smokers.
M

ANY WOMEN SMOKERS
are concerned about the weight gain that commonly accompanies an attempt to quit smoking.Weight-concernedsmokersarelesslikely to intend to quit smoking, 1 are more likely to drop out of treatment, 2 have poorer cessation outcomes in treatment, 3, 4 and gain more weight after cessation 5 than smokers without weight concerns. Based on the rationale that preventing weight gain would improve cessation rates, initial treatment approaches for weight-concerned smokers involved adding weight control interventions (ie, dieting) to cessation counseling. 6 However, weight control interventions have not improved rates of sustained abstinence 5, 7, 8 and may even be counterproductive. 9, 10 We reasonedthataddressingtheconcernssmokers have about postcessation weight gain might be a more appropriate treatment target than prevention of the weight gain itself. 6 Therefore, we developed 6 and evaluated 5 a cognitive behavioral intervention designed to address women's concerns about postcessation weight gain.
In our previous investigation, 5 we compared standard smoking cessation counseling plus 3 distinct adjunctive treatments equated for therapeutic time and attention: cognitive behavioral therapy for weight concerns (CONCERNS), behavioral weight control (BW), or standard cessation treatment with added discussion of smoking topics but no specific weight focus (STANDARD). No medication was provided. Results documented that CONCERNS, but not BW, was associated with significantly improved abstinence at the 1-, 6-, and 12-month follow-up assessments, relative to STANDARD. Continuous, biochemically verified abstinence rates at 1 year were 21%, 13%, and 9% in CONCERNS, BW, and STANDARD, respectively.
Because pharmacologic approaches to smoking cessation are used frequently in clinical practice and are more effective when combined with cessation counseling, [11] [12] [13] we sought to test whether adding pharmacotherapy to the CONCERNS intervention would enhance smoking cessation in weight concerned women. We reasoned that bupropion hydrochloride sustained release, a widely used, efficacious smoking cessation agent, 14, 15 would be particularly effective in combination with CONCERNS for weight-concerned women because of its ability to attenuate weight gain and relieve negative mood. Specifically, bupropion therapy has been shown to decrease weight gain following cessation at the end of a 7-week treatment period 16, 17 and 1 year later. 17 In addition, weightconcerned women smokers are likely to have had previous episodes of depression and enter cessation treatment with elevated depressive symptoms. 18 Bupropion therapy may alleviate depressive symptoms associated with cessation. 19 Accordingly, this study was designed to test whether the combination of bupropion therapy and weight concerns counseling would improve rates of sustained abstinence among weight-concerned women smokers. We hypothesized that the addition of bupropion to CONCERNS would increase rates of smoking abstinence relative to placebo. We also hypothesized that, among those taking bupropion, weight concerns counseling would be more efficacious than standard smoking cessation treatment, and that for those receiving standard cessation counseling, bupropion therapy would produce higher abstinence rates compared with placebo. Finally, we sought to evaluate the combination of weight concerns counseling and bupropion therapy on postcessation weight gain as well as mood, nicotine withdrawal symptoms, and weight gain concerns.
METHODS
STUDY DESIGN
This randomized, double-blind, placebo-controlled trial was conducted between September 1999 and October 2005. There were 2 experimental manipulations (counseling [CONCERNS vs STANDARD] and medication [bupropion vs placebo]), creating 4 treatment conditions: weight c o n c e r n s ϩ b u p r o p i o n ( C O N C E R N S ϩ B ) , w e i g h t concerns ϩ placebo (CONCERNS ϩ P), standard cessation counseling ϩ bupropion (STANDARD ϩ B), and standard cessation counselingϩplacebo (STANDARDϩP). The study design and participant flow are summarized in Figure 1 and 
PARTICIPANTS
Participants were 349 women smokers aged between 18 and 65 years, who were motivated to quit smoking, smoked a minimum of 10 cigarettes per day, and endorsed concern about postcessation weight gain as assessed by the following 2 questions rated on a scale of 1 (not at all) to 100 (extremely): (1) "How concerned are you about gaining weight after quitting?" and (2) "How concerned would you be if quitting smoking caused you to permanently gain 10 to 15 pounds, the amount typically gained by weight-concerned women after quitting?" 5 To be eligible, women were required to score 50 or higher on one of these questions. 5 Women were recruited from the general population through posters, advertisements, and mailings. Participants had not participated in our previous study of weight-concerned women. As detailed in Figure 2 , potential participants were excluded for current major depressive disorder or suicidality, drug or alcohol dependence within the past year, psychotic disorders as well as conditions associated with a lowered seizure threshold, the use of medications contraindicated with bupropion, uncontrolled hypertension, use of bupropion within the past year for more than 1 week, pregnancy or intention to become pregnant within the next year, and current use of other smoking or weight loss treatments. As reported in Table 1 , there were no baseline differences in participant characteristics.
SCREENING PROCEDURES
Interested women were invited to an information meeting where informed consent was obtained. They were then scheduled for a physical examination, blood work, and a psychiatric interview. Participants with borderline hypertension (ie, between 140-159/90-99 mm/Hg) were required to obtain physician approval for participation. The Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition) diagnosis (SCID-I) was administered via telephone by trained clinicians. Eligible women were randomly assigned, in blocks of 8 to 17, to STANDARD or CONCERNS. Given that hypotheses focused predominantly on 3 of the 4 conditions (CONCERNS ϩ B, CONCERNS ϩ P, and STANDARDϩB), women in the CONCERNS group were randomized to bupropion and placebo in a 1:1 ratio, whereas those in the STANDARD group were randomized in a 3:2 ratio. Study medication, supplied by GlaxoSmithKline, and counseling sessions were provided free of charge.
STUDY MEDICATION
Study medication was initiated at the second treatment session and a target quit date (TQD) 10 to 14 days later was set. Figure 1 . Study design overview. B indicates bupropion hydrochloride sustained release; CONCERNS, cognitive behavioral therapy for weight concerns; P, placebo; STANDARD, standard cessation counseling with added discussion of smoking topics but no specific weight focus.
Bupropion hydrochloride sustained release, 150 mg, or placebo was administered once daily for the first 2 days and twice daily (ie, 300 mg/d of bupropion hydrochloride) for the remainder of the 26-week treatment. At each session, women met with the study nurse, who assessed adverse effects and vital signs, documented birth control, reviewed medication adherence, and provided refills.
Overall, bupropion was well tolerated, and no serious events were associated with medication use. Reasons for medication discontinuation (n=33; 9.5%) included antidepressant initiation (n=3), increases in blood pressure (n=11), prescription of a medication contraindicated with bupropion (n = 3), history of stroke that was not previously reported (n=1), edema (n=2), or other allergic reactions (n=13). The reasons for medi- Abbreviations: B, bupropion hydrochloride sustained release; BDI, Beck Depression Inventory; BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); CONCERNS, cognitive behavioral therapy for weight concerns; P, placebo; STANDARD, standard cessation treatment with added discussion of smoking topics but no specific weight focus. a A score of 10 represents the most dependence.
cation discontinuation did not differ between bupropion and placebo (PϾ.08), with the exception of allergic reaction (5.64% vs 0.65%, in bupropion vs placebo; P=.02). Adherence to study medication was evaluated using an electronic event monitor (Medication Event Monitoring System; AARDEX Ltd, Zug, Switzerland), which contained a pressureactivated microprocessor that electronically recorded each medication bottle opening. Data from electronic event monitors were regularly downloaded, and we compared the percentage of prescribed doses taken during the first 30 days of treatment. Pairwise differences between groups were evaluated. Eight participants (2.3%) failed to return their electronic event monitors for assessment. Overall, women took a majority (75%) of prescribed doses, measured as having opened the electronic cap at least twice per day. Women randomized to receive bupropion were more adherent than those receiving placebo, taking 78.9% vs 69.6% of prescribed doses (PϽ.02). There was no difference in medication adherence between CONCERNS and STANDARD (P=.83).
STUDY COUNSELING
Counseling involved 12, 90-minute group sessions delivered over 3 months, by clinicians with masters degrees, trained to follow a treatment manual. All participants received cessation counseling focused on preparing to quit, the benefits of cessation, coping with smoking urges, and relapse prevention. The CONCERNS and STANDARD interventions differed only in the additional content related to weight concerns.
CONCERNS Intervention
The goal of the CONCERNS intervention was to reduce concerns about postcessation weight gain to promote smoking cessation. Based on the assumption that maladaptive thoughts and beliefs about eating, shape, and weight prevent women from accepting a modest (eg, 4.5 kg) weight gain with smoking cessation, therapy focused on restructuring thoughts about food, eating, and weight and reevaluating beliefs about the importance of a low weight and ideal shape. 20 Sessions included education about cessation-related weight gain, the benefits of cessation relative to a modest weight gain, and the disadvantages of trying to diet while quitting. Cognitive strategies were used to identify and restructure maladaptive thoughts (eg, "I should smoke rather than eat too much") and beliefs (eg, "If I gain any weight I will be unattractive"). Lessons also targeted restrained eating and encouraged moderate consumption of healthy between-meal snacks. 6, 21 
STANDARD Intervention
The STANDARD intervention did not directly address weight concerns. However, to equate the therapeutic contact time between the 2 counseling conditions, women were encouraged to discuss aspects of smoking cessation that related to their social situations. For example, the roles of significant others, family, and friends in fostering cessation were discussed. Discussions about cessation-related weight concerns were redirected to social situations related to smoking.
Attendance
On average, women attended 7.9 of the 12 treatment sessions (8.6, 8.0, 7.4, and 7.5 for the CONCERNSϩB, CONCERNSϩP, STANDARDϩB, and STANDARDϩP groups, respectively). Attendance rates differed significantly across groups (F 3,345 =3.18; P = .02), and post hoc testing indicated that women in the CONCERNSϩB group attended significantly more sessions than did those in the CONCERNSϩP group. The majority of women (51%) attended an adequate number of the treatment sessions (at least 75%), and the proportion with adequate attendance was similar across treatment groups, ( 2 3 =3.58; P=.31). There were no differences between women who did and did not attend at least 75% of treatment sessions on any baseline parameters (PϾ.06).
ASSESSMENTS
Demographic information, smoking history, and nicotine dependence were collected prior to randomization. Assessments of smoking and secondary outcomes were completed at baseline and prior to each counseling session; weight concerns were assessed at months 3, 6, and 12. The Beck Depression Inventory (BDI) 22 was used to assess depressive symptoms, and total score from the 3 visits prior to TQD were averaged to create a precessation baseline. Tobacco withdrawal was assessed using visual analog scales ranging from 0 ("not at all") to 100 ("severe") for the 12 symptoms of tobacco withdrawal.
Women were weighed in street clothing without shoes prior to each session. Height was measured at baseline using a mounted stadiometer, and body mass index was calculated as weight in kilograms divided by height in meters squared. Precessation weight was computed as the mean of weights at the 3 treatment sessions prior to TQD. Postcessation weight change was calculated as the difference between the precessation weight and each assessment following TQD.
ABSTINENCE
At each visit after TQD, women were interviewed about smoking using the time-line follow-back method, 23 and expired-air carbon monoxide (CO) was collected using a Vitalograph BreathCO monitor (Vitalograph Inc, Lenexa, Kansas). Salivary samples were collected immediately after each assessment visit (1, 3, 6, and 12 months). A CO reading of 8 ppm or less and cotinine level of less than 15 µg/L (to convert to nanomoles per liter, multiply by 5.675) were used to confirm nonsmoking. 24 At follow-up visits, 17 women (4.9%) reported using an additional cessation medication (71% of those used nicotine replacement therapies (NRT), 23% used bupropion, and 6% used both), and rates of other cessation medication use did not vary by group ( 2 3 =0.29; P=.73). Relapse was defined as the self-report of smoking for 7 consecutive days at any point after TQD or any biochemical indication of smoking. 25 Smoking for less than 7 days consecutively was not considered to be a relapse unless biochemical markers indicated smoking. Women who dropped out of treatment were considered to have relapsed as of the day following the last visit on which abstinence was verified. In cases when CO or cotinine measurement did not confirm abstinence or were not available, women were coded as having relapsed.
Point-prevalent abstinence was defined as the self-report of no smoking during the 7 days prior to the assessment and a CO reading of 8 ppm or less at the 1-, 3-, 6-, and 12-month assessment after TQD. Prolonged abstinence was defined as meeting criteria for point-prevalence abstinence at each point prior and including the current assessment point.
STATISTICAL ANALYSES
All statistical tests were 2-sided, and a type I error rate of 0.05 was used in evaluating all analyses. Baseline variables were compared using the 2 test or analysis of variance. Analyses of the primary outcomes, smoking cessation rates, and duration of abstinence were evaluated on an intent-to-treat basis, regardless of medication adherence, treatment received, or nonattendance at follow-up visits. Rates of prolonged abstinence were compared at the end of cessation counseling (3 months), drug treatment (6 months), and follow-up (12 months) using logistic regression models with 3 hypothesized contrasts related to our hypotheses. In the first contrast, we compared CONCERNS ϩB with CONCERNSϩP to determine whether adding bupropion therapy to specialized weight concerns counseling enhanced abstinence rates. Second, we compared CONCERNS ϩ B with STANDARD ϩ B to determine if the addition of CONCERNS intervention improved abstinence among women receiving bupropion. Third, we compared STANDARDϩB with STANDARDϩP as a test of bupropion without CONCERNS intervention among women smokers who have concerns about postcessation weight gain.
To evaluate duration of abstinence, survival curves of number of days to relapse were plotted and compared with the logrank test, and the 3 hypothesized contrasts were examined at 6 and 12 months. These analyses were repeated without the 17 women who had used other cessation aids. Results were unchanged when excluding these women, and thus we report analyses including all women.
Changes in body weight were examined only among those maintaining prolonged abstinence, given that the resumption of smoking confounds analyses of weight change.
Separate, mixed-effect models controlling for precessation body weight were run. Subject and time were considered random effects, and the 3 planned contrasts were examined. Depressive symptoms, nicotine withdrawal, and weight gain concerns also were evaluated among women who maintained prolonged abstinence using mixed-effect models controlling for precessation values. These analyses were performed from baseline through 3, 6, and 12 months to reflect changes initially after quitting through the end of the counseling, medication treatment, and study, respectively. Again, planned group contrasts were examined within each model. A square root transformation was applied to depressive symptoms and nicotine withdrawal symptoms to adjust for positive skew.
Power was determined using a log-rank statistic for comparing 2 survival curves, with a 2-sided ␣ level of .05 and 40% as the reference from which differences were computed. The study was designed to have power of 0.80 or greater to detect a 13.5% difference in abstinence rates between CONCERNSϩB and STANDARD ϩ B and between CONCERNS ϩ B and CONCERNS ϩP with 125 women per group and to detect a 15% difference between STANDARDϩB and STANDARDϩP with 75 women in the STANDARDϩP group. We succeeded in recruiting 349 women.
RESULTS
SMOKING CESSATION
Overall, 31.8%, 21.8%, and 16.3% of women met criteria for prolonged abstinence at 3, 6, and 12 months, respectively. Results considering 7-day point-prevalent abstinence are similar, as given in Table 2 and Table 3 . As hypothesized, bupropion therapy improved abstinence rates among those receiving the C O N C E R N S i n t e r v e n t i o n . W o m e n i n t h e CONCERNS ϩ B group were significantly more likely than women in the CONCERNSϩP group to maintain abstinence at 3 (40.6% vs 18.4%; P=.001), 6 (34.0% vs 11.5%; P Ͻ .001), and 12 months (23.6% vs 8.1%, P=.006). Moreover, as illustrated in Figure 3 , during t h e 1 2 m o n t h s o f f o l l o w -u p , w o m e n i n t h e CONCERNSϩB group had significantly slower time to relapse than did those in the CONCERNS ϩ P group (median number of days to relapse, 266 vs 46). In contrast, bupropion therapy did not confer significant benefit during the period of active drug treatment for those receiving the STANDARD counseling. Cessation rates at 3 and 6 months tended to be larger for STANDARDϩB than for STANDARDϩP, but, as given in Table 2 and  Table 3 , these rates were not significantly different (P Ͼ .07). In addition, although at 12 months there was a difference in abstinence rates between STANDARDϩB and STANDARDϩP (P=.05), time to relapse at both 6 or 12 months was similar for both STANDARDϩB and STANDARDϩP (PϾ.07).
During drug treatment (ie, through 6 months), women in the CONCERNS ϩ B group had slower time to relapse than did those in the STANDARD ϩ B group (P=.05). Women in the CONCERNSϩB group also had higher, although not statistically different, rates of prolonged abstinence than did women in the STANDARDϩB group at 3 (40.6% vs 32.6%; P=.25), 6 months (34.0% vs 21.4%; P = .053), and 12 months (23.6% vs 19.1%; P =.45). However, among women receiving bupropion, the CONCERNS intervention did not significantly increase abstinence rates relative to STANDARD counseling, and survival curves were not significantly different through 12 months (P =.14; Figure 3 ). 
Abbreviations: See Table 1 footnote for treatment group abbreviations.
WEIGHT GAIN, DEPRESSIVE SYMPTOMS, NICOTINE WITHDRAWAL, AND WEIGHT CONCERNS
As given in Table 4 , among women who maintained abstinence, there were no group differences in weight gain for any of the planned contrasts (PϾ.37). At 3 months, abstinent women in the CONCERNSϩB group had gained a mean (SD) of 4.98 (0.79) kg compared with 5.31 (0.96) and 5.49 (1.29) kg among women in the STANDARDϩB and CONCERNSϩP groups, respectively. Among women who maintained abstinence, changes in depressive symptoms and withdrawal were no different for women who received CONCERNS ϩ B than CONCERNSϩ P or STANDARDϩB at 3 months. However, as given in Table 4 , women in the STANDARDϩB group reported a greater decrease in depressive (t 473 =−3.48; PϽ.001) and nicotine withdrawal (t 471 =−2.30; P = .005) symptoms at 3 months than did those in the STANDARDϩ P group. At 6 and 12 months, there were no differences in changes in depressive or withdrawal symptoms for women in the CONCERNSϩB group compared with those in the CONCERNSϩP or for women in the STANDARDϩB group, compared with those in the STANDARDϩ P group.
COMMENT
Weight concerns are an impediment to successful smoking cessation, particularly for women. Results of this trial suggest that the combination of bupropion therapy and a cognitive behavioral treatment designed to address women's concerns about postcessation weight gain improves smoking cessation outcome. Specifically, the combination produced the highest rate of prolonged abstinence and significantly delayed relapse during the 6 months of medication use. However, among women in the present study receiving bupropion, the CONCERNS intervention only marginally enhanced cessation rates at the 6-month assessment, and the differences between CONCERNS and STANDARD were not statistically significant at 1 year.
Although the size of the effect of CONCERNSϩB on abstinence was small, the benefits of the combined intervention are noteworthy. Previous interventions that have combined a pharmacologic approach, specifically nicotine replacement, with behavioral weight control to help smokers quit smoking have failed to improve quit rates. 9, 10 In contrast, the current findings suggest that adding bupropion therapy (and perhaps other smoking cessation medications) to a specialized counseling intervention for weight-concerned smokers enhances quit rates, particularly during the period of active treatment (ie, 6 months in this study). Thus, the combination of pharmacologic and intensified counseling for weight concerns may produce the best cessation rates for women smokers concerned about postcessation weight gain, a subgroup with particular difficulty quitting. Abbreviations: See Table 1 footnote for treatment group abbreviations. Moreover,althoughCONCERNSϩBdidnotaffectwom-en's level of weight gain concern, these findings demonstrating the benefits of the combination suggest that the mechanisms by which this combined treatment aids abstinence warrant further research. The CONCERNSϩB intervention may act completely separately from weight concerns, or current measures of change in weight concerns may not be sensitive to the impact of intervention. Research using larger samples to examine the interactions among mood, weight gain, and weight concerns may help explain successful cessation. Given the public health importance of smoking cessation, an intervention that can improve rates of prolonged abstinence among a refractory group of women smokers 2-4 warrants further consideration. Two additional results merit comment. First, the finding that the combination of STANDARDϩB was not associated with significantly higher abstinence rates or better time to relapse relative to STANDARDϩP during drug treatment may suggest a lack of efficacy for bupropion among weight-concerned women smokers. However, given the small sample size for this contrast, results should be interpreted cautiously. Second, the nonsignificant difference in abstinence rates at 1 year between the CONCERNS and STANDARD interventions among women taking bupropion is in contrast to findings from our prior trial, 5 in which CONCERNS intervention without medication improved rates of smoking abstinence and attenuated weight gained after cessation among a sample of women similar in demographic characteristics to the women in the present study. Thus, it may be that weight-concerned women smokers interested in pharmacotherapy differ from those who present for a nonmedication trial in ways we did not assess or that the lack of weight gain attenuation for women receiving CONCERNS intervention relates to the differences in results between these trials.
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In conclusion, among weight-concerned women smokers, bupropion therapy increased cessation rates when added to a specialized weight concerns intervention, but not when added to STANDARD counseling. When combined with bupropion therapy, the weight concerns counseling intervention tended to improve cessation rates and significantly lengthened abstinence duration during the period of active treatment, relative to STANDARD cessation counseling. Future research should focus on possible mechanisms to explain the efficacy of this specialized counseling plus bupropion therapy and address issues related to the practicality of wider dissemination of the specialized counseling intervention for weight-concerned women smokers. These results may also serve to guide further development of pharmacologic and behavioral approaches for smokers with other comorbid concerns. Author Contributions: All authors had full access to all of the data in the study and take responsibility for the integrity of the data and the accuracy of the data analy- 
